Sir,

Invasive pneumococcal diseases are estimated to be responsible for about one million deaths each year globally among children less than 5 yr of age[@ref1]. Colonization by *Streptococcus pneumoniae* is a prerequisite for invasion[@ref2]. The colonizing isolates act as important reservoirs of drug resistance and disseminate by means of horizontal gene transfer to others[@ref3]. Drug resistant pneumococci have been reported in both colonizing and invasive isolates from different parts of India[@ref4]--[@ref8]. Vaccination can be an effective way for prevention, but vaccines developed from polysaccharides and conjugates against *S. pneumoniae* target different serotypes. So far 91[@ref9] different serotypes have been identified and their prevalence differs from one region to another and a few of these have been accounted for invasive pneumococcal diseases (IPD) globally[@ref10]. Serotypes 1, 5, 6, 14, 19 and 23 are common in world including Asian and African countries and reported to be responsible for up to 68 per cent of IPD[@ref10]. Studies have been carried out in India to find out the carriage rate, serotype prevalence and resistance pattern among nasopharyngeal and clinical isolates[@ref4]--[@ref8][@ref11]. Since pneumococcal diseases occur after colonization of strain[@ref2], these colonizing normal flora in the nasopharynx can be considered for prediction of drug resistance patterns and serotype prevalence for treatment and vaccine formulations. It is also useful to know the locally prevalent serotypes.

The present study was carried out among rural children of Dibrugarh district of Assam, a State in the northeast India to collect information on the serotypes and drug resistance pattern of circulating *S. pneumoniae* in this region. During December 2009 to December 2010, a total of 811 healthy children (0-14 yr) were enrolled from 30 villages of Dibrugarh district of Assam.

The 30 cluster sampling method developed by the WHO[@ref12] was used. In the first stage, 30 villages were sampled with probability proportionate to size (PPS) of the population. In the second stage, 10 households from each of the 30 villages were selected using simple random sampling. From each household all children up to 14 yr of age were included in the study after obtaining written informed consent of the parents. Children who had symptoms of acute respiratory tract infection, had taken antibiotic in the previous two weeks or did not have the consent of their parents were excluded. In addition to the demographic data, information was collected on the number of siblings, any respiratory tract infection in the previous 3 months (excluding the last 2 wk) including ear discharge, throat infection, running nose with or without fever, cough, *etc*. or use of antibiotics in the previous 3 months (excluding the last 2 wk). The study protocol was approved by the Institute\'s ethics committee.

Univariate analyses were done to see the association between different characteristics of the children and pneumococcal carriage. Statistical package SPSS version 16 was used to carry out the analyses.

Nasopharyngeal swab were plated on blood agar plates containing 5 per cent sheep blood. The inoculated blood agar plates were incubated in a CO~2~ incubator at 37°C for 18-24 h. The α-haemolytic suspected pneumococcal colonies were identified by Gram staining, optochin sensitivity and bile solubility testing[@ref13]. The pneumococcal isolates were stored at -70°C in brain heart infusion broth with 20 per cent glycerol. Polymerase chain reaction detection of gene encoding the pneumococcal pneumolysin (*ply*) was carried out using primers designed by Corless *et al*[@ref14]. Briefly, primers F- 5'-TGCAGAGCGTCCTTTG GTCTAT-3'and R-5'- CTCTTACTCGTGGTTTCCAACTTGA-3'were used to amplify a 80 bp segment of the *ply* gene. The pneumococci were serotyped into group/type by slide agglutination test using Denka Kit (Denka Seiken, Tokyo, Japan) as per the manufacturer\'s instructions. Isolates were tested by disc diffusion as per CLSI[@ref15] guidelines for susceptibility to oxacillin (1μg), tetracycline (30 μg), erythromycin (15 μg), ciprofloxacin (5 μg) and trimethoprim-sulphamethoxazole (23.75/1.25 μg). The antibiotics were obtained from Hi-Media, Mumbai, India. The inhibitory zone diameters for isolate to be considered as resistant were: oxacillin \<19 mm; ciprofloxacin \<15 mm; tetracycline \<18 mm; trimethoprim-sulphamethoxazole \<15 mm; erythromycin \<15 mm. *S. pneumoniae* ATCC 49619 was used as control. Pneumococcal isolates showing zone size \<19 mm were tested for MIC to penicillin by E test (Hi-Comb test strips, Hi-Media, Mumbai, India) and interpreted as per CLSI criteria[@ref15] as that for non meningitis isolates. An isolate with MIC of \<0.06 μg/ml was considered susceptible, 0.1 to 1.0 μg/ml as intermediate and \>2 μg/ml as resistant to penicillin.

Of the 811 children studied, 392 (48.3%) were boys, and 57 (7.02%) were below 1 yr of age, 538 (66.3%) had at least one sibling, 234 (28.9%) had at least one episode of symptoms of respiratory tract infection within the last 3 months and 11 (1.4%) of them had taken antibiotics in the previous 3 months excluding the last 2 wk. A total of 104 (12.8%) children were carriers of *S. pneumoniae*. Univariate analysis of the possible risk factors and carriage did not show any significant association except for history of rhinitis (*P*\<0.05) ([Table I](#T1){ref-type="table"}). Six households had more than one pneumococcal carriers, of whom same serotype was found among siblings of two households, namely serotypes 6 and 23.

###### 

Risk factors associated with the *S. pneumoniae* (n=104) carriers of 30 villages of Dibrugarh, Assam
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Serotyping of 68 isolates was done, of which 40 could be assigned a group/type \[28 (41.2%) not typable\]. The isolates belonged to 17 different serogroups/types. The six most common serogroups/types were type 33, 8, 1, 19, 6, and 23 which accounted for 62.5 per cent of those that could be serogrouped/typed and remaining belonged to 11 serogroups/types namely 2, 9, 11, 21, 3, 4, 7, 14, 16, 18 and 22.

Of the 104 *S. pneumoniae* isolates, 92 (88.5%) were sensitive to optochin.

Among the 70 isolates tested, 54 (77.1%) were resistant to at least one antibiotic. Oxacillin resistance was seen among 17.1 per cent isolates ([Table II](#T2){ref-type="table"}). MIC of the 12 penicillin resistant isolates ranged from 2-4 μg/ml by E test. Resistance to penicillin was seen among types 8, 11, 19 and 33. The serotype most resistant to penicillin belonged to type 8 (25 %).

###### 

Susceptibility pattern of the *S. pneumoniae* isolates from children of Dibrugarh district of Assam, India
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The *ply* gene encoding pneumolysin was present in all the 70 isolates tested. A total of 28 (41.17%) isolates were non typeable with the commercially available kit. These were confirmed as *S. pneumoniae* by their staining character and shape, optochin sensitivity at 37°C in presence of CO~2~ and positivity for pneumolysin (*ply*) gene.

The isolation rate of *S. pneumoniae* in our study was 12.8 per cent. Different hospital, school and day care centers based studies from different parts of India have reported a prevalence rate of nasopharyngeal colonization from 6.5 to 70.2 per cent among healthy children[@ref5][@ref7][@ref11] indicating geographical variation.

All of the isolated serogroups/types in the present study are reported to cause systemic and other infections like conjunctivitis infections[@ref4][@ref8][@ref10]. Serotype 33 was the most prevalent serotype among the children in this region as has also been reported previously from South Indian infants[@ref5].

In our study 41.17 per cent of the pneumococcal isolates were not typeable with the commercially available kit. Non typeable pneumococci have been isolated from different parts of the world from both carriage and diseases like acute conjunctivitis[@ref7][@ref16][@ref17].

All the 70 isolates tested were positive for pneumolysin gene. Studies have been conducted to detect this gene in invasive as well as non invasive pneumococcal diseases[@ref18][@ref19]. The highest resistance was observed against trimethoprim-sulphamethoxazole. Similar results were observed among studies from India[@ref4]--[@ref7]. Penicillin resistance was seen among 17.1 per cent isolates in our study which was similar to a study carried out in northern India[@ref6] showing 18.3 per cent clinical isolates and 16 per cent nasopharyngeal isolates with decreased susceptibility to penicillin. Penicillin resistance varying from 7.3 to 34 per cent has been reported from south India[@ref4][@ref5]. It is, therefore, necessary to have a continuous monitoring of the resistance pattern of the pneumococcal isolates in a particular geographic region.

In conclusion, *S. pneumoniae* was detected among the rural children of Dibrugarh, Assam, and among the 17 different serogroups/types identified, type 33 was the commonest and had shown reduced susceptibility to antibiotics. Penicillin and trimethoprim-sulphamethoxazole resistance was prevalent among the carriage isolates as seen in other parts of the country.
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